
,
AI.ASKA  SAR PROCESSOR IMPIXMHN’I’A’I’I  ON FOR JFrRS -1

(Submittccl  to lmap,c Processing and Re~,est.  raLion session)

I)avicl CUclcly, Millg-Jc! Chen, ancl Tom Bickncll
MS 300-319

Jet, Propul sion l,aborat.ory
California lnsiit.ute of’ l’echnolop,y

L1800 Oak c;rove lh-ive
Pasaclc.na  , Ca 91109, USA

‘1’cI (818) 354-6277
Fax (838) 393-518~1

Abstract

‘1’}le National Space Development Ap,cncy of Japan (NASDA) ]aunchecl its Iiart.h Resources
Satellite-l (JFXS-1) in January 1992, Lo globally map the ocean, ice, allcl lancl
l-c!sotll-ces  . JERS-1 c,arrjes several instruments one of which is the Synthetic
Aporat.uro Radar (SAR). l’he grouncl  station at t.hc Alaska SAR Facility (ASF) in
Fairbanks, Alaska receives, processes, archives, and clistribut.es  this SAR data in
aclcli t.i on t.o t.hc SAR data frc)m the Kuropc. an Space Ap,enc.y  ’ s first. Remote-Scmsinp,
Satellite (ERS-1). This paper examjnes the algorithms usecl for JFXS-1 clata
proc.~ssin~,  which are in sonle ways sin~i]ar to those USCC1 for PXS-I .

in orclcr to keep up with the hip)l clata rate of SAR inst.rument.s, the SPS contains at.
its processing, core the Alaska SAIL Processor (ASP) which is a cust.on~-bui]t,  pipeline
cli~,ital conll)ut.c!r  clevc!lopccl  at. t.hc! .Tct. Propulsion laboratory. 1’0 n~cc>L the JI+XS-I
clata )-ecjtlil-el~~eljt.s, the ASP harclware  st.ruct.ure  includes a now boarcl (JDF’M) which
decocles  allcl saves the house kecpinp, (IIK) clata as well as the pulse cocle moclulat.ion
(}’CM) clat.a. It. also maps the 31/3Q raw itlput. clata Loget.her wit}] the sensitivity
time. cent.ro] (S1’C) ancl automatic gain cent.ro] (AC;C) values t-o the 81/8Q format
before in~)ut.  t.o the ASP pjpeljne,

lo n~injmize tape it~t.erface Ljme for raw data ~nput at, every image region, the
JERS-1 pre-processing, and main processing are inq>lcmc!ntacl in a “two pass” manner.
Durjn~, each pass, after initializin~, t.hc input. tape clrive at, the proper start.inp,
.aclclrress, pre-processing  and proccssjng are perf”ormcl  alt.erna~ive]y  such that.
clurinr,  first pass all OCIC1 numberecl images are prc-processecl  while all even numberecl
ima~, es arc processed t.o images . I)urin?, the second pass, the oclds are processed to
imap,cs while t-he evens are pre-l)roceased, With this “two pass” proceclure,  the ASP
is zible tc) ])rocluce  an 8K by 8K pixel image wjt,h an encl-to-cncl t.hrour,hput  rate of
less than 3 n~inutes.

I’he illq)ort.ant. pre-processing, hip,hlip,hts two features: (1) signal measurement. ancl
(?) l)c)pp]er ll}ecls~lrc~lllel~t., which are per formec] by a “two climensional  FF’~’” (2DM’T)
[i 1 p)or i t.hnl. ‘1’hc ‘2 DII’’I’I’  operation performs }+’F’l’ in both the ran,p,e and azimuth
climonsions t.o obtain t.hc: ?I)FK!’  spectra fronl which the sip,na] to noise rat.jo ancl the
l)o~>pler centroicl are calculat.ec]. l’he ASP pipeline architec.~ure perfornls the main
prc~cessinp, with cent.ro]s similar to t.hose! USCC1 wi~h ERS-I except. the contro]
rc]p,jsters are setup for 1,-bancl rather than for C-bancl.

‘J’lIC Committee on Earth Observation Sat.ellit.es  (CKOS) format, oncapsu]ates  t.hc ASF
prc)clucts which inc]ucle  the SAR clata ancl the auxi]ary information clc!scribjn?,  the
clata ancl t.lle processing. Finally, this paper reviews system performance of” the SPS
for t.lle SAR imag,c processil-1~, of JliRS-1 clat.ti.


